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GENERAL

This report presents the results of two subsoil investigations con-
ducted at the proposed tailing disposal site which will serve Ranchers
Exploration and Development Corporation's Escalante Silver Mine. The area
of investigation is located in portions of Sections 2, 3 and 10 of Town-
ship 36 South, Range 17 West, Salt Lake P.M., Irén County, Utah.

The purpose of this invostigation. is to provide subsoil information
pertinent to the Stage 1 Tailings Dam borrow material; including the
delineati'on of soil, bedrock or ground water conditions which my affect
the excavation, processing, placement and suitability of the borrow ma-
terial for embankment and liner use.

The information presented is based upon data gathered during recent
field investigations utilizing test pits in March, 1981, and on prior
field investigations utilizing test borings in February and March, 198l.
The prior site investigation was performed for a previous report: Geo-
technical Investigation for the proposed Mill and Tailings Disposal Armé,
Escalante Project, Iron County, Utah, our Job No. 1-2762-3106, dated May
14, 1980. Factual data gathered during the March, 1981 field investiga-
tion with related laboratory results are presented on Figures 2 through
19. Pertinent factual data gathered during the February and March, 1980

investigation is presented in Appendix A with related laboratory results

presented in Appendix B.

FIELD INVESTIGATION

Refer to Figure 1 for the locations of test pits and test holes (bor-
ings). Test pits 1 through 15 were located in the Stage 1 reservoir of
the disposal area, borings T2-1 through T2-5 in the general reservoir area,
test pits 16 through 19 and borings EP2-1 through EP2-3 northeast of the
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reservoir area, and test pits 20 through 27 and borings T3-1 through
T3-4 were located south of the reservoir area.

Location and elevation data on several borings were provided by
the client. The other boring locations and elevations as well as test
pit locations are estimted by us and are indicated on Figure 1.

Test pits 1 through 15, located in the reservoir area were excava-
ted with a Leibherr 965 trackhoe. Test pits 16 through 27, located out-
side of the reservoir area, were excavated with a Case 580C backhoe.
Disturbed bulk bag samples were collected from the pit walls where pos-
sible, or from the excavating bucket, in approxin‘ate 1.5 to 10 pound
representative quantities.

The borings were drilled with either a 6 inch diameter hollow stem
continuous flight auger, a 4 inch diameter solid stem continuous flight
auger, or a 2 15/16 inch diameter rotary bit. The soils were sampled
at selective intervals with either a standard split-spoon sampler or a
2 inch Modified California Barrel Sampler. Standard penetration tests
were conducted with both samplers.

All samples were field classified and packaged for shipment to our
Denver Laboratory.

Test pit logs are presented on Figures 2 and 3. Boring logs, stand-
ard penetration test results, field permeability test results, and core

recovery and condition data are presented in Appendix A.

LABORATORY TESTING
The undisturbed and disturbed soil and NX core samples from the

field investigtion were carefully opened, cataloged, and classified by

project level personnel. Inspection of samples followed the procedures

outlined in ASTM D-2488, Standard Recommended Practice Description of
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Soils (Visual-Manual Procedures). Samples were divided into groups po-
ssessing similar engineering characteristics. Representative samples of
each group were then chosen for subsequent laboratory testing. The lab-
oratory testing program for this report consisted of classification tests
and compaction tests. Classification and compaction tests include unit
weight and moisture content determinations, Atterberg Limits, gradationms,
and Standard (AS‘iM D-698) and Modified (ASTM D-1557) Proctor compaction
analysis. All laboratory tests have been conducted in accordance with
appropriate ASTM test procedures. Laboratory test data for the test

pit samples are presented on Figures 4 through 19, and in Appendix B for
the boring samples.

The gradation tests shown on Figures 4 through 16 represent testing
on represeantative in-situ samples and also some retesting of processed
samples after crushing with approximately 100 blows of a 5.5 pound ham-
mer or grinding of the material. Figures 17 througp 19 represent three
composite sample grouping tests from similar previously tested material.
The composite gradation is shown for previously tested material in the
group and other gradation tests are shown after crushing of gravel size
material and grinding of sand and finer size material.

The test results presented on Figures D-1 through D-9 and D-13 of
Appendix B represent a composite sample from the surface to a total depth

of 4 feet from each of the borings tested.

SUBSOIL CONDITIONS

Refer to the Logs of Test Pits, presented on Figures 2 and 3, and
the Logs of Borings presented in Appendix A. For the purposes of com-
paring these two sets of data, it should be understood that information
derived from the test pits can be necessarily more precise than from
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borings due to a larger area being investigated and the closer visual
examination possible in the test pit.

Generally, the subsoils encountered in the test pits and borings
consist of an upper stratum of very sandy clay to clayey sand overlying
silty sand and/or silty to clayey sand and gravel strata. A portion of
the silty sand and the silty to clayey sand and gravel strata is cemented
with calcium carbonate.

The upper very sandy clay to clayey sand with gravel strata (CL-SC
w/GC) was encountered in all the test pits and most of the borings to
depths of 0.3 to 4.5 feet. Approximately the top six inches of this
material is typically organic topsoil with roots near plant growth and
with some roots systems below six inches. A "pea'' gravel covers most of
this surface strata. Larger gravels are also present in this material,
but typically occur less so with depth.

This material grades into either a Strata of silty sand with occasion-
al gravel (SM w/GP) or into a strata of silty to clayey sand and gravel
with same cobbles and boulders and same well graded sand lenses (SM-GM-
SC-GC-SW). One to four feet of the silty sand with gravel (SW w/GP) was
encountered in seven of the 27 test pits, and 2.5 to 15.5 feet of this
material was encountered in the borings. The silty to clayey sand and
gravel strata with some cobbles and boulders was encountered elsewhere
in the test pits and borings. Some deep small size roots were present
in these materials.

The test pit excavations revealed a prevalent but erratic depth of
cementation of the silty to clayey sand and gravel with calcium carbonate
in 19 of the 27 test pits. This cementation, a conglomerate, is represent-
ed by vertical lines on the logs, and ranged from 1 to 4.3 feet in thick-
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ness or to below the total depth of the pit. The calcium carbonate
cement ing agent is typically combined with silty sand. Both excava-
ting machines used for the test pits encountered very hard to refusal

conditions in this material.

DISCUSSION

The very sandy clay to clayey sand with gravel material below the
typical upper six inches of organic topsoil, generally meets the liner
specifications. However, same tests of this material showed an insuf-
ficient percentage passing the #200 sieve. In this case, it may be pos-
sible to remove some gravel pieces from the material in order to meet
the liner requirements.

The silty sand with gravél (SM w/GP) and the silty to clayey sand
and gravel material (SM-GM-SC-GC w/SW) as well as the cemented (conglo-
merate) material is suitable for the embankment. The cobbles, boulders
and cemented materials larger than six inches in size (one half the loose
layer thickness) will have to be removed or broken down in size in order
to be utilized for the embankment.

The quantity of very sandy clay to clayey sand with gravel (CL-SC
w/GC) encountered in the Stage 1 reservoir area may not be sufficient for
the amount needed as backfill in trenchs below the embankment and to line
the reservoir bottom and the embankment face.

One alternative to obtain additional quantities of suitable liner
material would be to process the materials below the maturally suitable
liner mterials. Some of the silty sand with gravel, the silty to
clayey sand and gravel, and cemented (conglomerate) material could be
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processed to remove cobbles, boulders and large gravel size material in

order to obtain the required percentage of material passing the #200

sieve (clay or silt mterial). The crushing and grinding dome in the

laboratory testing indicates that this type of processing does not sub-
stantially increase the clay or silt size particle content.

Another alternative to obtain additional quantities of liper mat-
erial would be to borrow from outside the reservoir area. Specifically,
additional borrow material for the liner could be obtained in the tested
areas of test pits 16 through 19 northeast of the reservoir, or in the
area of test pits 20 through 27 south of the reservoir.

Both alternatives for obtaining additional liner material should

be considered, i.e., process and remove large size material within the

reservoir area or borrow outside of the reservior area. Obtaining borrow

outside of the reservoir area may not be acceptable to the owner due to
reclamation and revegetation requirements after construction. This firm,
in conjunction with the owner, will make the final decision concerning
additional liner borrow sources outside of the reservoir area.

The calcium carbonate cemented (conglomerate) sand and gravel is
very hard. It is believed that blasting will not be required, but rip-

ping will be required to break the material enough for excavation and

use as embankment material. \“\mmnum
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Clear Square Openings U.S. Standard Series
10085 " 3/8° o o8 16 ‘iﬁ #5850 ¢ #200
"‘T‘LH'" < SAND and GRAVEL, clayey
90 o Sample of
\\ 16
sol— N from test pit
@ 10 K\ at depth 0.3 feet. .
% 60 P\ ‘l Atterberg limits:
@ N
s s ~ Liquid Limits __27
g 40 e Plasticity Index 12
g 0 Classification: Unifled SC-GC
w
(Y 20 AASHTO
10 Group Index
]
100 \ SAND and GRAVEL, silty
90 Sample of
80 \\ from test pit 17
70 \ at depth ___Z_fm
g 60 \\\ Atterberg Limits:
@ 50 ~. Liquid Limits -
] TN Plasticity |
- 40 y Index -
z T~
8 30 Classification: Unified §H-GM
? 20 AASHTO
10 Group Index
o0y
1
" \\ Sample of CLAY, sandy, gravelly
N 18
sol— \ from test pit
2 70 N - at depth .__0'5__.10«.
5 WL M Atterberg Limits:
E 50 T~ Liquid Limits 37
g 40 Plasticity Index 19
5 Classification: Unified CL
[
20 AASHTO
10 Group Index
z%o 127 76.2 38.1 19.1 9.52 4.76 2.38 1.15'1%'6". 397149 074

Grain Size in Millimeters
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ISIEVE ANALYSIS _
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Fobbl coarse fine coarse | medium fine
¥ Clear Square Openings U.S. Standard Series
ool 83 /438" o4 o8 16 30 50 2100 200 CONGLOMERATE, SAND,
N Sample of gravelly, silty
90
80 \\\\ ! C{'ushéd from test pit. 19
o 70 Q i at depth 2 feet. *
é 60 r‘Atuﬂuu Hmits:
< 50 Natural SN "Liquid Limits el
IE Plasticity Index -=
§ :: \\\‘ Classification: Unified SM
) & 20 AASHTO
10 Group Index _____
0
100
% \\‘ Sample of _CLAY, sandy
\
%0 N from test pit _20
\\N - 1.5
70 \\ at depth feet.
g 60 \ﬂ Atterberg Limits:
g 50 Liquid Limits 32
(- 0 Plasticity Index 13
5 30 Classification: Unified Cl
E, 20 AASHTO
10 Group Index
. o?)r CONGLOMERATE, GRAVEL,
v Sample of SaNdy, clayey
SOL from test pit 20
<) 20 \ Crushed at depth 3 feet.
£ N ) Atterberg Limits:
a 60 < tterberg Limits: -
: 50 \\ N\\ Liquid Limits 32
g 40 Natural < \ Plasticity Index 26
g 30 ™ \\\ Classification: Unitied _Gﬁ____
o \5[,.‘\ AASHTO
10 _— Group Index ______
z?)o 127 762 38.1 19.1 9.52 4.76 2.38 1.15‘5&' Ilﬁ_.u—ﬂ 074
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c 1 S .
Fobb coarse fine coarse | no!dlll;%| fine
F'Clear Square Openings' U.S. Standard Series
1wﬁ'—‘:§wf' o4 8 216 230 230 2100 2200 SAND and GRAVEL, clayey
%0 \ Sample of O CLAY
at)lr \\\ from test pit 22
o 70 \\ at depth 0.5 feet, *
§ 60 Atterberg limits:
N $0 \Ns_ﬁ Liquid Limits ==
e s --
z 40 asticity Index
]
g 30 Classification: Unified SC-GC-Cl
w
a 20 AASHTO
10 Group Index ___
0
100 \
% sampie of SAND and GRAVEL, clayey
N~
80 from test pit 23
70 at depth 0.6 feet.
g 60 ~ ~] Atterberg Limits:
2 s Liquid Limits ==
- 0 T~ Plasticity Index _ ==
é 30 Classification: Unifled SC-GC
§ 20 AASHTO
10 Group Index
0
100¢
%0 NG Sample of _SAND and GRAVEL, clayey
80 \\ from test pit 24
A N\ iorts 05 o
z [~
3 60 » —~—] Atterberg Limits:
E 50 T~ ] Llauid Limits 37
E a0l Plasticity Index 19
(3]
& 30 Classification: Unified SC-GC
o
20 AASHTO
10 Group Index
2%3_1'2? 76.2 38.1 19.1 9.52 4.76 2.38 1.19 .390 297 .149 .074

Grain Size in Millimeters
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_SIEVE ANALYSIS _
Cobb coarse fine coarse | 3335- | fine
Clear Square Openings U.S. Standard Series
100 u /4° " o o8 & » #80 » #2200
”i ’ i\ i Sample of GRAVEL and SAND, silty
80 \J\ from test pit 25
70 at depth 4 feet. '
60 \\ Atterberg limits:
50 hy Liquid Limits -
40 ™ ~ Plasticity Index ==
30 Classification: Unified GM-SM
20 AASHTO
10 Group Index
']
100
% \\ sample of _CLAY, sandy, gravelly
80 \\ from test pit 26
70 \ at depth 1 feet.
60 \\.L Atterberg Limits:
0 Liquid Limits ==
40 Plasticity Index _ -~
%0 Classification: Unified __CL
20 AASHTO
10 Group Index
. 0 SAND and GRAVEL, clayey
90 N Sample of _With cobbles
so}— from test pit 27
70 atdepth ___0.6 feet.
60 Atterberg Limits:
50 \T =y Liquid Limits . ==
40 \\ Plasticity Index ==
30 Classification: Unifled SC-GC
20 AASHTO
10 Group Index
200 127 762 351191 9.52 4.76 2.38 1.19 390 297 .149 074

Grain Size in Millimeters
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‘”f'—r—’ﬂ"‘rﬁ’fw"' e ’—"f—' 21p0 2290 CONGLOMERATE, SAND and
%0 Sample of _GRAVEL , slightly <ilty
80 \ from test pit 27
L) 70 \ \\ at depth 2. feet.
(% 60 \\ \ r'Atul'turg limits:
g 50 ’ \ N Crushed Liquid Limits ==
g Natur Plasticity Index ==
§ :: 3 L Classification: Unified _S&SMMJ
- 20 N AASHTO
10 \~\§ Group Index
o
100
9% Sample of
80 from test hole
70 at depth feet.
g 60 Atterdberg Limits:
g 50 Liquid Limits _
: 40 Plasticity Index
g 30 Classification: Unified
§ 20 AASHTO
10 Group Index
o
100y
90 Sample of
80 from test hole
g 70 at depth feet.
g 60 Atterberg Limits:
<
a 50 Liquid Limits
E 4or Plasticity Index
:f': 30 Classification: Unified
} 20 AASHTO
10 Group Index
200 127762381191 952 4.76 2.38 119 390 2 .14ﬂ44

Grain Size in Millimeters
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SIEVE ANALYSIS _

1 Sand

Cobblest———0 fine coarse | medium | fine

Clear Square Openings U.S. Standard Series

loof T‘ %‘! ma’_}_/rto - - 230 » #2100 .2
N

90
\\

80

70 ~5

60 ~

/

50 ]

40

30

PERCENT PASSING

20

10

100

90 \

sog -

60 . ' = =
50— -

40 T ~

30

PERCENT PASSING

29

10

N S

0

100
|

90

- 80

70

60

50

a0l —

PERCENT PASSING

30

20

10

Grain Size in Millimeters

2%0 127 76.2 38.1 19.1 9.52 4.76 2.38 1.19 .590 .297 .149 .

—— minus #4 sieve after grinding

Composite sample of Group A Soils

00 From Test Pit __] _at depth 1_feet.
1

a

5

l‘

3
L

—
[e)}

Ll

AR
N 4
Y v

bLLob Lol

b b

plus #4 sieve material crushed

ninus #4 sieve after grinding
3 times

minus #4 sieve after grinding
2 times

1 time
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10

100~

10

0
2001

27 76.2 38.1 19.1 9.52 4.76 2.38 1.19 .590 .297 .149 .0J4

Grain Size in Millimeters

1 Sand - i .
c,,,b,.,;_mgl.?:“! T Composite sample of Group B soils
Clear Square Openings' U.S. Standard Series

10085 §° 37 1 }/2° 3/4° 4_/rp o8 -lg_gg_ﬂum_'z” From Test Pit | at depth _ 4 feet.
N

HrPPr
EFFEREFEEF

P EFF]

plus #& sieve material
crushed

minus #4 sieve material
after grinding 3 times
minus #¢ sieve material
after grinding Z times

minus #4 sieve material
after grinding 1 time
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80
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z%o 127 76.2 38.1 19.1 9.52 4.76 2.38 1.19.590 .297 .149 TJ .

Grain Size in Millimeters

G S
comul-—cmﬁ-‘-ﬂit coarse | ..;'a?f; T fine Composite sample of Group C soils

Lﬁﬂ_ﬂu’r" 2428 <16 230 230 e ’”ol-'ron Test Pit 2 at depth _]_lcct.
—2_ 0.6
™ 4 e
A 7 e
8 -5
9 4
2\ ~1a -3
. . _15 _3
N - 15 _6.5
——— 2 _2
i
\
\\\
N
\\\ plus #4 sieve material
N crushed

riinus #4 s1eve material after
grinding 3 times

minus #4 sieve material after
grinding 2 times

minus #{ sieve material after
grinding 1 time
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APPENDIX A
PREVIOUS FIELD INVESTIGATICN




l F.M. FOX & ASSOCIATES, INC.

' JECT: __ Ranchers - Escalante Proisct PROJECT NO: __1-2762-06 BORING NO: __12:]
r - SURFACE ELEVATION: 5,364 TOTAL DEPTH: 150 feet
DATE BEGUN: __2/28/80 DATE FINISHED: _3/14/80 LOGGED BY:_Kip White REVIEWED 8Y:__Don Taylor
> 7] » -
w - > > 4 - L] §
S iz g w 58 - . g =4 el & e -
wulo feal =2 LITHOLOGY 2Slal2 IEla3v| 29 o | 2| 3
calgr|Er w 2o |rlesd|esw |3
Olmrlrrl v | < <<l |0 . |Y=20nlc% 2| <] 3
Zzle<ewlaw = AND X b o % |ueec?i€e| = - NOTES »
<l WluwW | = ~alogflx - [@3 <25 2 9 a r 4
winklak] =1 M w2 NME IR LR AR R
I juo 2 S| < PHYSICAL CONDITION zy|= o W ol = 2 @ 3 -
> - 4 w &
z 9|3 [ 8 = > " g = E
3364| 4
! 3 TOPSOIL
; _ s |8 |2
ssse| 5— SAND, clayey to silty, with gravel lenses{’*/12
! 3 dry to medium moist, very dense, red
¢ < brown with gray lenses (SC-SH with GC-
3
L m)
3
s3s410]; -
q4: 50/3
p
3
3 s s | 32
5349 | 15
3
3
. $3e4{ 207"
3
3
]
$339 | 25
-
-y
$334 30—:
3
:
R Juane | 35
3
s32¢ | 40
]
3
3
-
9
3
5319 ‘3":
2314 501
EXPLANATION
LE TYP STANDARD PENETRATION TEST
A - INDICATES SOLID AUGER
INDICATES == [NDICATES WATER 71712 RECORDED AS, NUMBER
{A - INDICATES HOLLOW AUGER CORE RECOVERY s OF BLOWS WITH A 140 POUND
LEVEL AND DATE HAMMER
C - INDICATES CORE HOLE » FALLING 30 INCHES.
RECORDED REQUIRED TO DRIVE A STANDARD
R - INDICATES ROTARY HOLE INDICATES SAMPLER 12 INCHES.

CORE LOSS
® USED 2 INCH DIAMETER

CALIFORNIA SAMPLER
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F.M. FOX & ASSOCIATES, INC.

SUBSURFACE EXPLORATION LOG

PROJECT NO: _1-2762-3106

'iﬂJECT: Ranchers - Escalante Project

ACE BLEVATION: -

5,364 TOTAL DEPTH: ___150 feet

Iz

SHEET_ 2 _OF _ 3

BORING NO: 12-1

DATE BEGUN: 2/28/80 DATE FINISHED: __3/14/80 __ LOGGED BY:___Kip ¥hite REVIEWED By:__0on Taylor
w > v o ] -
o= z = z[ > > gl = §
aulZ Si5 0y v HENEY RN
wulg _le-l =S| 2 LITHOLOGY selalz Rl.3¢l =29 o | E(35 ]2
colrrlerl | = <e| 218 QZuwlaa¥l 2 [ S| 2
zo e wlhwl = al9 = lYl=%alec? = S| 3|5 NOTES
Ty ‘Ill = ™ AND [ w o e WW(\_‘S\, @ I3) - z E .
“ulPuelgel s | L2jo|= T |vCzz"3x) 2 | E |2 | 4
ao|d - PHYSICAL CONDITION zy|lejy (G =2 =0 T @ 3| >
> = w
> 0|3 - S b B & w 21318
R
SAND, clayey to silty, with gravel
Tenses, dry to medium moist, very dense,
red brown with gray lenses {SC-5M with
6C-G6M)
EXPLANATION
: %_LLLH. STANDARD PENETRATION TEST
. INDICATES SOLID AUGER
INDICATES = RECORDED AS, NUMBER
. INDICATES HOLLOW AUGER = INDICATES WATER OF BLOWS WITH A 140 POUND
CORE RECOVERY 1028
C - INDICATES CORE HOLE LEVEL AND DATE HAMMER, FALLING 30 INCHES,
CATES ROTARY HOLE RECORDED REQUIRED TO DRIVE A STANDARD
R - INOI INDICATES SAMPLER  INCHES.

CORE LOSS

® USED 2 INCH DIAMETER
CALIFORNIA SAMPLER




g F.M. FOX & ASSOCIATES, INC.

UBSURFACE EXPLORATIONL SHEET_31_OFf 3

~JECT: Ranchers - Escalante Project PROJECT NO: _1-2762-3106 BORING NO: 12-1
(- SUAFACE ELEVATION: 5,364 TOTAL DEPTH: __ 150 feet
DATE BEGUN: __2/28/80 __ DATE FINISHED: _3/14/80 LOGGED BY: _Kip thite REVIEWED 8Y: Don Taylor
> 7] " -
. - z = z| > »| 8t =18 §
L o|@ sul 15 Jal 5.l54 8¢5 =
. O lel = LITHOLOGY -4 2 = Sgy| =W o S -
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r |aez S| e PHYSICAL CONDITION zg|«|g G| =o| =9 X e (3]
{ -
Iz S |3 6= 18 [ ei~{-]2]S|8
R
t
!
1
f
|
[ 4
3
Y
SAND, clayey to silty, with gravel
f . lenses, dry to medium moist, very dense,
: red brown with gray lenses (SC-SM with
. GC-CM)
_EXPLANATION
STANDARD PENETRATION TEST
L SA - INDICATES SOLID AUGER RECORDED AS, NUMBER
INDICATES — M
4A - INDICATES HOLLOW AUGER CORE RECOVERY 13 '""'c“isb ‘::::" OF BLOWS WITH A 140 POUND
C - INDICATES CORE HOLE LEVEL A HAMMER, FALLING 30 INCHES,
RECORDED REQUIRED TO DRIVE A STANDARD
R - INDICATES ROTARY HOLE INDICATES SAMPLER  INCHES.
CORE LOSS
@ USED 2 INCH DIAMETER

CALIFORNIA SAMPLER
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F.M. FOX & ASSOCIATES, INC.

SUBSURFACE EXPLORATION LOG

PROJECT NO: 1-2762-3106

; IROJECT: Ranchers - Escalante Project

-

. od

SMERT__1_OF &4

BORING NO: 12-2

FACE ELEVATION: 5,346 TOTAL DEPTH: __200 feet
DATE BEGUN: __3/5/80 _____ DATE FINISHED: _ 3/14/80 LOGGED BY: __Kip White REVIEWED 8Y:_Qon Tavlor
> ") F] -
| 8} 5| ®
TEAE MR BEBEEHHEE
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2 bﬂi .-U - @ - a w ; u”gg <C~ - -l NOTES
<ISuluwl T Ea|lo|e tlalts 22l 8| 2] 2|5
ly i W A = - a »
wols Sl PHYSICAL CONDITION zil=y o Eu o 2133 >
e = w Y . -
z ol 3 & S - w | d]1 5|8
s3ee t i e | 13| 26 |118
CLAY, sandy to SAND, clayey, gravelly, 33
silty, siightly moist to moist, medium 28 | 1s 26 | 118
stiff to stiff, dark brown to red brown
(CL-SC)
R st .
SAND, silty, gravelly and clayey in part,
sligntly motst to medium moist, dense to
v(:;ry d;nse. 1ight brown to red brown
M-SC
28 | 16 | 26 102
5014
3336
SAND, clayey to silty, with gravel
lenses, dry to medium moist, very dense,
red brown with gray lenses (SC-SM with S0/6
233t GC -GM)
Exd
' 3326
63/6
5323
3316
3313
5306
$301
3296
_EXPLANATION
HOLE TYPES STANDARD PENETRATION TEST
SA - INDICATES SOLID AUGER 50/12 RECORDED AS, NUMBER
INDICATES == |INDICATES WATER ’
' HA - INDICATES HOLLOW AUGER CORE RECOVERY T | gVEL AND DATE ?‘l;:;:‘:ss:n&)‘i“é ;:ol;g::::
C - INDICATES CORE HOLE "RECORDED REQUIRED TO DRIVE A STANDARD
R - INDICATES ROTARY HOLE INDICATES SAMPLER 12 INCHES.
CORE LOSS

® USED 2 INCH DIAMETER
CALIFORNIA SAMPLER




f F.M. FOX & ASSOCIATES, INC.

SUBSURFACE EXPLORATION LOG

=
1-2762-3106

sneer 2l __or d _

BORING NO: ___T2-2

| - prosgcy: _ Ranchers - Escalante Project PROJECT NO:
FACE ELEVATION: 5,346 TOTAL DEPTH: 200 fset
DATE BEGUN: _ ¥/5/80 _  DOATE FINISHED: _3/14/80 LOGGED BY: Kip White REVIEWED BY: __Don Taylor
N z @ o |2 | =
Q| - 2 ® > > - - §

SR ML AE sul s [l .50 ]|=

i “IOalz~l =] @ LITHOLOGY rzl = > = S| =~V @ T -

P led|eElEEl 0 | el T[S _I5lcasleay 2 | S| X E
zZz <: ou E ” AND xm=|{ 0|3 " 8‘"(‘3 <<~ 7 - ¢ NOTES
M EE R ralgle ElalfseFzs 8 | 2o | & :
wola <% PHYSICAL CONDITION 28| = |w ol 2 €} 5 | 3

e |3 W e |al s lw|s<cio|Z

T b 1 & o - w | 3|31 8§
R

SAND, clayey to silty, with gravel
lenses, dry to medium moist, very dense,
red brown with gray lenses (SC-SH with

GC-GM)

EXPLANATION

HOLE TYPES
.SA - INDICATES SOLID AUGER
\ {A - INDICATES HOLLOW AUGER
C - INDICATES CORE HOLE
R - INDICATES ROTARY HOLE

INDICATES = INDICATES WATER

CORE RECOVERY 1078 | eyEL AND DATE
RECORDED

INDICATES

CORE LOSS

STANDARD PENETRATION TEST

RECORDED AS, NUMBER

OF BLOWS WITH A 140 POUND

HAMMER, FALLING 30 INCHES,

REQUIRED TO DRIVE A STANDARD
SAMPLER INCHES.

¢ USED 2 INCH DIAMETER
CALIFORNIA SAMPLER




PeQJECT: Ranchers - £scalante Project

F.M. FOX & ASSOCIATES, INC.

BSURFACE EXPLORATION

PROJECT NO: _ 1-2762-3106

sweer 3 _ord

BORING NO: 12-2

.FACE ELEVATION: _5:346 TOTAL DEPTH: __200 feet
DATE BEGUN: __3/5/80 DATE FINISHED: __3/14/80 LOGGED BY: _Kip vhite REVIEWED 8v:__0on Taylor
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“uiZelos| & | w celo|= o a"zs o [ 2 12| 3 .
o I -3 PHYSICAL CONDITION 2ol |u 5 2o[=j 1Al
> [« 5|3 sgl®|s [l e|alslelE
- © & Q - “w |l 2lS1la
HA
p 100° Started Coring
3 ° 10
p
~js2¢1 108 -
] 10| [3s
: oy
Jsaselry
3 B
3
3
3
3 10 | 20
—Jssp1t
3
3
3] SAND, clayey to silty, with gravel
. lenses, dry to medium moist, very dense, 1
R 25226 b2 red brown with gray lenses (SC-SM with
3 6C-GM)
o
- .
-
p
3
-_-suu
3
-l
Fsne
3
p
-
3
-:uun
3
Jsz0ep
3
— $2302
3
3
- e
3 5196 :so%-".‘--
EXPLANATION
H ¥ STANDARD PENETRATION TEST

SA - INDICATES SOLID AUGER
HA - INDICATES HOLLOW AUGER

INDICATES

C - INDICATES CORE HOLE

R - INDICATES ROTARY HOLE

INDICATES
CORE LOSS

CORE RECOVERY

= INDICATES WATER
108 | cvEL AND DATE

RECORDED

A
RECORDED AS. NUMBER
OF BLOWS WITH A 140 POUND
HAMMER, FALLING 30 INCHES,
REQUIRED TO DRIVE A STANDARD
SAMPLER INCHES.

® USED 2 INCH DIAMETER
CALIFORNIA SAMPLER




F.M. FOX & ASSOCIATES, INC.

SUBSURFACE EXPLORATION LOG

sHEET_4 _or_4
‘

I‘. »»OJECT: Ranchers - Escalante Project PROJECT NO: 1-2762-3106 BORING NO: T2-2
,- - 4FACE ELEVATION: 5,346 TOTAL DEPTH: ___200 feet
DATE BEGUN: ____3/5/80 ___ =  DATE FINISHED: _3}/14/80 __ LOGGED BY: Xip White REVIEWED BY:__0on Taylor
w > L > > (-4 g : &
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Colmklir - <cc| =18 Bzwingh s |2
Q= b~ %] O - [V]ad@y ol Z -
Zzxle™ a Wl = AND Ew=| Q@ W e Wwel|€est = - NOTES ,
< > wf T [ =N B g - (W= l|-d=e @ 8] Z
wlSelagkf & | w Wz =4 wxgE| XX o = 8 @
r &9 b PHYSICAL CONDITION Zo|le |y | €9 =9 £ e3>
: > [ w
. r ol 3 Iy 8 “ a & » g s g
R $196
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5186

176

un

(313

5161118
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3146

SAND, clayey to silty, with gravel
lenses, dry to medium moist, very dense,
red brown with gray lenses (SC-SM with
GC-GM)

15

Hil.§ TYPES
SA - INDICATES SOLID AUGER
1A - INDICATES HOLLOW AUGER

EXPLANATION

INDICATES
CORE RECOVERY

C - INDICATES CORE HOLE

R - INDICATES ROTARY HOLE

INDICATES
CORE LOSS

= INDICATES WATER

03, cyEL AND DATE
RECORDED

STANDARD PENETRATION TEST

RECORDED AS, NUMBER

OF BLOWS WITH A 140 POUND

HAMMER, FALLING 30 INCHES,

REQUIRED TO DRIVE A STANDARD
SAMPLER INCHES.

¢ USED 2 INCH DIAMETER
CALIFORNIA SAMPLER




f . F.M. FOX & ASSOCIATES. INC.

RFACE EXPLORATION

. PROJECT: __ Ranchers - Escalante Project PROJECT NO: ___1-2762-310%

TOTAL DEPTH:__150 feet

FACE ELEVATION: 5,359

sHEET ) __or_ 3 ___

BORING NO: 12-3

-
DATE BEGUN: _ 3/15/8 DATE FINISHMED: __3/]5/80 = LOGGED BY: _Daye Doyglass REVIEWED BY: __fag Taglar
> ) e | =
- - z [ » > -4 = - E
021 e|a cul s [Blefejsle]c
wulg =12 LITHOLOGY - w2 sla=0| 2S¢ z =
' 419=-{=z w ~Zl 2| Flasdlazw 9| S| X
. Qolmr|er o | = < <] o O . |0]laai|®an Z - - NOTES
ZrjicWlaWwl = | o AND & - w w |wluel €<l 2 - b4
<&>u‘“_g.'ff b :ﬂoﬁ"’"ziz“'izm E e | d J
wo E' TlEl e PHYSICAL CONDITION z|e(uw |5l 2O/ = 2@ 3|2
! > = Wl a 'Y = 3
Lz 0il3 3 S = » | 21 3]8 |
B G C B PV TOPSOIL
- % SAND, siity, aravelly and clayey in part,
slightly moist to medium moist, dense to
very dense, 1ight brown to red brown (SM- . 3,“'7 46 | 32 33
sC)  8e/6
SAND, clayey to silty, with gravel
lenses, dry to medium moist, very dense,
red brown with gray lenses (SC-SM with
GC-GM)
"N.R.
[ ]
3s/8
=7
"o 46 | 32 | 33
752/12 2
182/6
JEXPLANATION
STANDARD PENETRATION TEST
A - INDICATES SOLID AUGER 86/6 RECORDED AS, NUMBER
INDICATES —_— .
.SA - INDICATES HOLLOW AUGER CORE RECOVERY  om |LOICATES WATER OF BLOWS WITH A 140 POUND
LEVEL AND DATE
. INDICATES CORE HOLE HAMMER, FALLING 30 INCHES,
< RECORDED REQUIRED TO DRIVE A STANDARD
R - INDICATES ROTARY HOLE INDICATES SAMPLER 6 INCHES.

CORE LOSS

& USED 2 INCH DIAMETER
CALIFORNIA SAMPLER
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F.M. FOX & ASSOCIATES, INC.

UBSURFACE EXPLORA N

Ranchers - Escalante Project PROJECT NO:

- ~0JECT: 1-27?2-3‘“

TOTAL DEPTH: _150 feet

- ~-RFACE ELEVATION: S.359.

! DATE BEGUN:_1/]15/80

DATE FINISHED: 1/15/80 LOGGED BY: _Dave Dougiass

sHaer_ 2 _or 3

BORING NO: __T2-3

REVIEWED BY:__DOon Taylor
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< Wy = - N T lnl== " ja=g /] (8] 4 N
&3.“,0‘.':“ w u50= ers"x2| o s 8 g
¢t |EOla <% PHYSICAL CONDITION z0| 2 jw = xo| 9| €| & ] 3
AANHE sEl=|8 B E°|E)I38]s
- @ e b - »w | 2|3 |8
HA-
3
1
-y
=
— 5300
: 3
p
3
-
- s299
3 R 3
3
s2se
3]
]
g SAND, clayey to silty, with gravel
5 lenses, dry to medium moist, very dense,
3 red brown with gray lenses (SC-SM with
sy GC-GM)
p
o FPTY
.
3
-
4
3
-
p
]
— s279
-
-4
-
-
J sa7e
p
3
-y
-
e
-
3
E
— s2e9
-
-
3
-
— 5264
3
J s2s9

EXPLANATION

INDICATES
CORE RECOVERY

INDICATES WATER
108 | VEL AND DATE

RECORDED

OLE TYP
SA - INDICATES SOLID AUGER
HA - INDICATES HOLLOW AUGER

C - INDICATES CORE HOLE
R - INDICATES ROTARY HOLE

INDICATES
CORE LOSS

STANDARD PENETRATION TEST

RECORDED AS, NUMBER

OF BLOWS WITH A 140 POUND

HAMMER, FALLING 30 INCHES,

REQUIRED TO DRIVE A STANDARD
SAMPLER INCHES.

¢ USED 2 INCH DIAMETER
CALIFORNIA SAMPLER
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F.M. FOX & ASSOCIATES, INC.

SUBSURFACE EXPLORATION LOG SHEET_ 1 of_1
"~QJECT: Ranchers - Escalants Project PROJECT NO: 1-2762-3106 BORING NO: __T2-3
. AFACE ELEVATION: _ 5,359 TOTAL DEPTH: ___150 feet
DATE BEGUN:___3/15/80 DATE FINISHED: _3/15/80 LOGGED BY: Dave Douglass REVIEWED sy: _Don Taylor
w > @ e » ]
(&) -t z [ 4 > » -~ - §
=0z o|w sul_ls 8l E.lEd 15|
wulofza| = | & LITHOLOGY 2|23 [Fle29l.28 o | 2| 2|2
go.—:.—:u - < < O - |vlsayimas z a3 = 5
< a - AND erx]| O |d 7 wlwe?|Ce) = - NOTES
< >HJNIH= = = A o "w__.d—z 7] (3] F 4
wlime okl & ™ w = wEE| X ] = e 8
aola % PHYSICAL CONDITION zg| = |2 o =o| =9 = a|3|x
> = w &
8 I el e . A | 2[5 |8}
SIS en I E——————————— _— e —_— ==
A 3139
s184
s269
3244
SAND, clayey to silty, with gravel lenses
dry to medium moist, very dense, red
brown with gray lenses (SC-SM with GC-
239 GM) -
120 Started Coring
20
s236 - .
20
3229 130
- R o B
332¢
)
s11e
32
_EXPLANATION
0o TYP STANDARD PENETRATION TEST
SA - INDICATES SOLID AUGER
‘ INDICATES == (INDICATES WATER RECORDED AS, NUMBER
HA - INDICATES HOLLOW AUGER CORE RECOVERY ) ND DATE OF BLOWS WITH A 140 POUND
C - INDICATES CORE HOLE LEVEL AND HAMMER, FALLING 30 INCHES,
RECORDED REQUIRED TO DRIVE A STANDARD
R - INDICATES ROTARY HOLE INDICATES SAMPLER INCHES.
CORE LOSS
® USED 2 INCH DIAMETER

CALIFORNIA SAMPLER
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F.M. FOX & ASSOCIATES, INC.

SUBSURFACE EXPLORATION LOG

SHEERT ) or__2

BORING NO: __T2-4

> m——
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4381

$348

ROJECT: Ranchers - Escalanty Profect PROJECT NO:
FACE ELEVATION: 5,376 TOTAL DEPTH:
DATE BEGUN: 3/16/80 DATE FINISHED: _3/16/80 LOGGED B8Y: Kip White REVIEWED BY: __Don Taylor
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Q - z 3 z > » - 4 §
2 |z ol oul_ e el .5 &]=]e
wwio x| =2 LITHOLOGY c2lE(2 [Fla3y¥l 3d o | 2| &
goh:pzu - <<| 4 g-u.;nggﬂwz = 2 E
zlenltuyl 2 | = AND I; ] ges\_JS\. a Q - ¢ NOTES
IR wal9a AR ERE
acla Sl PHYSICAL CONDITION 1R H o g9 =9 £ AR
> = w
- Q 3 & 8 = & [ " : : s
[ 3 TOPSOIL
3 CLAY, sandy to SAND, gravelly, silty, 18 38 | S&
1 slightly moist to moist, medfum stiff to
- stiff, dark brown to red brown (CL-SC) O-HiS' used pitcher
3 sampler
e ¢ |19 | 2 i
B SAND, silty, gravelly and clayey in part,
3 sligntly moist to medium moist, dense to
b very dense, 1ight brown to red brown
3 {SM-SC)
5366 SAND, clayey to silty, with gravel lenses,
E dry to medium moist, very dense, red
brown with gray lenses (SC-SM with GC-
R ; GM) 11.5' Started Rotary
< Drilling
Jssa

EXPLANATION

- INDICATES SOLID AUGER INDICATES

HOLE TYP
A

A - INDICATES HOLLOW AUGER

C - INDICATES CORE HOLE
R - INDICATES ROTARY HOLE INDICATES

CORE LOSS

INDICATES WATER

CORE RECOVERY 2 | ryEL AND DATE

STANDARD PENETRATION TEST

RECORDED AS, NUMBER

OF BLOWS WITH A 140 POUND

HAMMER, FALLING 30 INCHES,

REQUIRED TO DRIVE A STANDARD
SAMPLER INCHES.

@ USED 2 INCH DIAMETER
CALIFORNIA SAMPLER




] F.M. FOX & ASSOCIATES, INC.

SUBSURFACE EXPLORATION LOG sHeeT_2_ or_2

1-2762-3106 BORING NO: 12-4

PROJECT NO:

. I.QJECT: Ranchers - Escalante Project
~ .FACE ELEVATION: $.376 TOTAL DEPTH: 160_feet

. DATE BEGUN:_3/16/80 DATE FINISHED: ___3/16/80 __ LOGGED BY:___ Xip vhite REVIEWED avY:__Oon Taylor
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¢ &% sl % PHYSICAL CONDITION zile g |5 =9 =9 £ a!3]»
@«
L il . S M *|*]=]2|/5]8&
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—— oy

—— e

(223}

SAND, clayey to silty, with gravel lenses
dry to medium moist, very dense, red
brown with gray lenses (SC-SM with

Allllllllll‘lAlllllllllljlllllllllllll

i 306 R GC-GM)
’ Jssm
5296
3
Jsan
-l
3
-3 5206
Jsm
p
3
3521‘
EXPLANATION
o P STANDARD PENETRATION TEST
i& - INDICATES SOLID AUGER INDICATES INDICATES WATER RECORDED AS, NUMBER
. - INDICATES HOLLOW AUGER i OF BLOWS WITH A 140 POUND
CORE RECOVERY 10728 LEVEL AND DATE
C - INDICATES CORE HOLE HAMMER, FALLING 30 INCHES,
RECORDED REQUIRED TO DRIVE A STANDARD
R - INDICATES ROTARY HOLE INDICATES SAMPLER  INCMES.

CORE LOSS
® USED 2 INCH DIAMETER
CALIFORNIA SAMPLER



F.M. FOX & ASSOCIATES, INC.

——

SUBSURFACE EEPLORATION L0G SHEET L OF i
,  PROJECT: __Ranchers - Escalante Project o PROJECT NO: ___1-2162:-106 SORING NO: 12-§
. .FACE ELEVATION: __5,415 TOTAL DEPTH: __156 feet
—
i DATE BEGUN:_3/2/80 DATE FINISHED: 3/4/80 LOGGED BY: __Kip Hhite REVIEWED sYy: 0on Taylor
ul - z 2 = > e g ]
.12z A gul 18 Bl ElElS]e]E
$ PWlo el < | @ LITHOLOGY cz2l®w |2 slasdl 39 o | 2| 5
" |eg|ZE|EE| ¢ | 5|28 _|olagsjedn 2 (3|5
i §:<:‘,3u Tl AND x e oflg awue?lssS 2l o | 2| & NOTES
w|Zulae] & | :-Q""’u.zz I w | S 1o | ¥ .
wola <% PHYSICAL CONDITION z8 x| sloeol =0 < | 5 [ 3
t > |« s 3 we g wl| w & <ol 2
3"0";':
HA 3018 G TOPSOIL - .
% CLAY, sandy to SAND, clayey, gravelly,
12 K silty, slightly moist to moist, medium
; stiff to stiff, dark brown to red |
i k brows (CL-SC) =] 110] ¢2 | 17 | 36 {112
s410 s
SAND, silty, gravelly and clayey in
part, slightly moist to medium moist,
! dense to very dense, 1ight brown to
1 red brown (SM-SC)
s408 51/6
{ SAND, clayey to silty, with gravel
: lenses, dry to medium moist, very dense,
red brown with gray lenses (SC-SM with L
5400 6e-Gu) 50/6
. $398 466
Y
' 8390
3388
]
! :
3380
378
- sare
5368
EXPLANATION
HOLE TYP STANDARD PENETRATION TEST
‘ SA e |ND|CA7ES SOL,D AUGER INDICATES = lNchATEs WATER 75/" RECORDED AS. NUM.E.
HA - INDICATES HOLLOW AUGER CORE RECOVERY 10 | gygL AND DATE OF BLOWS WITH A 140 POUND
. INDICATES CORE HOLE HAMMER, FALLING 30 INCHES.
¢ - IND RECORDED REQUIRED TO DRIVE A STANDAR
D
R - INDICATES ROTARY HOLE INDICATES SAMPLER 12 INCHES.
CORE LOSS
@ USED 2 INCH DIAMETER

CALIFORNIA SAMPLER




F.M. FOX & ASSOCIATES, INC.

R
UBSURFA EXP ATION sneeT 2 oF 4
PROJECT: Ranchers - Escalante Project PROJECT NO: 1-2762-3106 SORING NO: T2-§
W :ACE ELEVATION: 5,415 TOTAL DEPTH: 156 _feet
DATE BEGUN: __3/2/80 __  DATE FINISHED: 3/4/80 LOGGED BY: __Kip Wnite REVIEWED BY: Don Taylor
> [ "] =
~ - z x z| » »>| el 2] 2 §
ML e|s sul 18 |8l =l 8|ele
wwleg 1| =12 LITHOLOGY c9lal2 [Ela2v] 3 s |3
b~ Bl T L] - - 10 =la=4 =w 9 & s
Sojeblmb| vl < c<| 2|0 - [O]20) (2% Z = s
Tzl 4 AND © - u v |wleel|€<es] = - NOTES
< > Wlww = = ool = Iy ] 0 (3] .
wlmwklad] &t W w3z Sjezz72X @ | 29 |
b | % PHYSICAL CONDITION zl|l= |8 |4 &Y - N 3| >
> = w
z o3 o 8 - IS [ " 3 s g
- ¢ ! ! 1 1 - —_— L
R s368| SO

SAND, clayey to silty, with gravel lenses,
dry to medium moist, very dense, red
brown with gray lenses (SC-SM with

GC-GM)

_EXPLANATION

HOLE TYPES
.A - INDICATES SOLID AUGER
A - INDICATES HOLLOW AUGER
C - INDICATES CORE HOLE
R - INDICATES ROTARY HOLE

INDICATES —
CORE RECOVERY e

INDICATES WATER

103 | cyEL AND DATE
RECORDED

INDICATES

CORE LOSS

STANDARD PENETRATION TESY

RECORDED AS, NUMBER

OF BLOWS WITH A 140 POUND

HAMMER, FALLING 30 INCHES,

REQUIRED TO DRIVE A STANDARD
SAMPLER  INCHES.

¢ USED 2 INCH DIAMETER
CALIFORNIA SAMPLER




: F.M. FOX & ASSOCIATES, INC.

SUBSURFAGCE EXPLORATION LOG

SHEET.D _ or_4_

{ 4B®OJECT: Ranchers - Escalante Project PROJECT NO: 1-2762-3106 BORING NO: __T2-§
(- +FACE ELEVATION: 5,415 TOTAL DEPTH: 156 feet
. DATE BEGUN: 3/2/80 DATE FINISHED: __3/4/80 LOGGED BY: Kip White REVIEWED sy: Jon Taylor
w - z z 2 = » e g E §
S EME: |w sul_ 18 o] E.15 % |g]|¢&
N L - PO R LITHOLOGY - ® |2 st dg| <4 T | =
) et I w ~Z| Z |0 rlas i lazw 9 X
‘ eolmtlmtl O] - < < O viaap @@y, X 3 -
zZ= < a Wl = = AND Er| Q o ” Wue?|€<ec~] = - - NOTES
S NEHH R ralg e SloiTSs"Tx @ | 2] 2 § .
L jeelaTITTI g | % PHYSICAL CONDITION 20l |u =l Eof = €1 5 )3
=z 3|3 W e G s lE|r] <25
P . o |* w | 2]15|8
R 19
?
)
308
‘r
, 3300
SAND, clayey to silty, with gravel lenses,
dry to medium moist, very dense, red
' brown with gray lenses (SC-SM with
s298 GC-GM)
3190
5288
N 5190
140" Started Coring
e 1378 —
60 | 80
5270 i
)
110
20
3268

EXPLANATION

INDICATES —
CORE RECOVERY 8 | cvEL AND DATE
RECORDED

OLE TYP
‘ SA - INDICATES SOLID AUGER
HA - INDICATES HOLLOW AUGER
C - INDICATES CORE HOLE
R - INDICATES ROTARY HOLE INDICATES

CORE LOSS

INDICATES WATER

STANDARD PENETRATION TEST

RECORDED AS, NUMBER

OF BLOWS WITH A 140 POUND

HAMMER, FALLING 30 INCHES,

REQUIRED TO DRIVE A STANDARD
SAMPLER INCHES.

® USED 2 INCH DIAMETER
CALIFORNIA SAMPLER




F.M. FOX & ASSOCIATES, INC.

SUBSURFACE EXPLORATION LOG sneeT_&_ or_d

| PROJECT: Ranchers - Escalante Project PROJECT NO: __]-2262-1106 BORING NO: __T2-5
. FACE ELEVATION: 5,418 TOTAL DEPTH: ___156 feet
-

DATE BEGUN: 3/2/80 DATE FINISHED: __3/4/80 LOGGED BY: _Kip White REVIEWED By:__DOon Taylor
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Zzj<lisl| T | = AND = = w R |Wwluwel SN 2 ol
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a2 Sl % PHYSICAL CONDITION z2 e ju |5 =0] =9 €| & |3
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SAND, clayey to silty, with gravel lenses, |
dry to medium moist, very dense, red
brown with gray lenses (SC-SM with
GC-GN)
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EXPLANATION

STANDARD PENETRATION TEST
RECORDED AS, NUMBER

H yYe
INDICATES

INDICATES WATER

SA - INDICATES SOLID AUGER
‘ 4A - INDICATES HOLLOW AUGER
C - INDICATES CORE HOLE

R - INDICATES ROTARY HOLE

CORE RECOVERY

INDICATES
CORE LOSS

W3, evEL AND DATE
RECORDED

OF BLOWS WITH A 140 POUND

HAMMER, FALLING 30 INCHES,

REQUIRED TO DRIVE A STANDARD
SAMPLER INCHES.

@ USED 2 INCH DIAMETER
CALIFORNIA SAMPLER
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—Js32 part, slightly moist to medium moist,
3 dense to very dense, 11ght brown™ to
- red brown (SM-SC)
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3 SAND, clayey to silty, with gravel lenses,
3 dry to medium moist, very dense, red
p brown with gray lenses (SC-SM with
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EXPLANATION
HOL Ye STANDARD PENETRATION TEST
A - INDICATES SOLID AUGER 75/12 RECORDED AS, NUMBER
INDICATES — .
' - INDICATES HOLLOW AUGER = INDICATES WATER OF BLOWS WITH A 140 POUND
A - INDI CORE RECOVERY 10z EL AND DATE
CORE HOLE LEV HAMMER, FALLING 30 INCHES,
C - INDICATES RECORDED REQUIRED TO DRIVE A STANDARD
R - INDICATES ROTARY HOLE INDICATES SAMPLER 12 INCHES.
CORE LOSS

¢ USED 2 INCH DIAMETER
CALIFORNIA SAMPLER




PROJECT: fanchers - Escalante Project

. FACE ELEVATION: __5,322(est.)
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I 3 brown (CL-SC) 751‘3 8x10 23 18 30 ] 88
—Jsan71 s SAND, silty, gravelly and clayey {n part,
b sligntly moist to medium moist, dense to
. 3 very dense, light brown to red brown
! ] (SM-5C)
: 3 ) fTs/1
—4s312{10 SAND, clayey to silty, with gravel
p lenses, dry to medium moist, very dense,
9 red brown with gray lenses (SC-SM with
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EXPLANATION
HOLE TYPES STANDARD PENETRATION TEST
@ oicares nouiow avs NOICATES e olATES WATER ol piows iAo POUND
A - INDICATES HOLLOW AUGER CORE RECOVERY 10 gyeL AND DATE HAMMER, FALLING 30 INCHES,
C - INDICATES CORE HOLE RECORDED REQUIRED TO DRIVE A STANDARD
R - INDICATES ROTARY HOLE INDICATES SAMPLER 12 INCHES.
CORE LOSS

® USED 2 INCH DIAMETER
CALIFORNIA SAMPLER
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HA48328 TOPSOIL
CLAY, sandy to SAND, clayey, gravelly,
silty, slightly moist to moist, medium
stiff to stiff, dark brown to red bromm L o sud’
(CL-SC) 50/9
5389
SAND, silty, gravelly and clayey in part,
slightly moist to medium moist, dense to
very dense, 1ight brown to red brown
{SM-5C)
72/12
$318
50/6")
$318
SAND, clayey to silty, with gravel
lenses, dry to medium moist, very dense,
red brown with gray lenses (SC-SM with
GC-GM) 5'16’
. 3$308{20
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EXPLANATION
L STANDARD PENETRATION TEST
fSA - INDICATES SOLID AUGER S0/$RECORDED AS, NUMBER
INDICATES _— w .
HA - INDICATES HOLLOW AUGER CORE RECOVERY  om LDICATES by OF BLOWS WITH A 140 POUND
ICATES CORE HOLE LEVEL A HAMMER, FALLING 30 INCHES,
C - IND RECORDED REQUIRED TO DRIVE A STANDARD
R - INDICATES ROTARY HOLE INDICATES SAMPLER 9 INCHES.
CORE LOSS
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3 brown with gray lenses (SC-SM with
f 3 6C-GM)
] L
3 ED|
= $480| 10 BOUNC
p
i 3
3 L
Jsers1s SAND, clayey, silty, occasional voicanic [96/6
! 3 cobble, very dense, dry, brownish red to
3 red. (sC)
: -4
- s 1210
] /3
I —3se70{20 9
: 3 .
i 3
e
] [66/6
d -
- 34638128
3 E
Jueee] 30 170/6¢ i
3 |
3 |
3
3
-
-
3 3
-y
E 3
3
EXPLANATION
HOLE TYPES STANDARD PENETRATION TEST
SA - INDICATES SOLID AUGER
INDICATES —_— RECORDED AS. NUMBER
‘ HA - INDICATES HOLLOW AUGER CORE RECOVERY  oms oA are OF BLOWS WITH A 140 POUND
. E LEVEL A HAMMER, FALLING 30 INCHES.
C - INDICATES CORE HOL _
RECORDED REQUIRED TO DRIVE A STANDARD
R - INDICATES ROTARY HOLE INDICATES SAMPLER INCHES.

CORE LOSS
® USED 2 INCH DIAMETER
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HA T0PSOIL
! CLAY, sandy, silty, occasional volcanic
cobbles, very stiff, medium moist, brown-
ish red to red (SC) L
60/9
[71/6
[70/4 )
SAND, clayey to silty, with gravel
lenses, dry to medium moist, very dense,
red brown with gray lenses (SC-SM with
GC‘GH) - <48
‘ $2/6 4x10
'70/3
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EXPLANATION
_EXPLANATION
TYPE STANDARD PENETRATION TEST
4 - INDICATES SOLID AUGER RECORDED AS. NUMBER
INDICATES J— .
_A - INDICATES HOLLOW AUGER CORE RECOVERY o evm ies OATE OF BLOWS WITH A 140 POUND
NDICATES CORE HOLE LEVEL A HAMMER, FALLING 30 INCHES,
C - INDICA RECORDED REQUIRED TO DRIVE A STANDARD
R - INDICATES ROTARY HOLE INDICATES SAMPLER  INCHES.

CORE LOSS
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' SAND, clayey to silty, with gravel 91.6
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iOLE IYPES

SA - INDICATES SOLID AUGER INDICATES
HA ¢+ INDICATES HOLLOW AUGER

C - INDICATES CORE HOLE

R - INDICATES ROTARY HOLE INDICATES

CORE LOSS

_EXPLANATION_

CORE RECOVERY

=" INDICATES WATER
108 , cveL AND DATE
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STANDARD PENETRATION TEST

RECORDED AS, NUMBER

OF BLOWS WITH A 140 POUND

HAMMER, FALLING 30 INCHES,
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TOPSOIL

SAND, clayey, slightly silty, occasional
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EXPLANATION
HOLE TYPES STANDARD PENETRATION TEST
A - INDICATES SOLID AUGER
INDICATES RECORDED AS, NUMBER
. A\ - INDICATES HOLLOW AUGER == INDICATES WATER OF BLOWS WITH A 1640 POUND
CORE RECOVERY W3 | EVEL AND DATE
C - INDICATES CORE HOLE e CORDED HAMMER, FALLING 30 INCHES,
REQUIRED TO DRIVE A STANDARD
R - INDICATES ROTARY HOLE INDICATES Q pi-Phiophvidialid Sobiiviy
CORE LOSS
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FM. FOX 8 ASSOCIATES, INC.
4765 INDEPENDENCE STREET
WHEAT RIDGE, COLORADO 80033
{303) 424-8578 — FMFOX

COMPACTION TEST RESULTS
MOISTURE - PERCENT OF DRY WEIGHT
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| ATTERBERG LIMITS: LL 25t0 27 p 15t0 16p; 9 to 12
. SWELL/CONSOLIDATION RESULTS:
SAMPLE DESCRIPTION _ Bag A CLAY, sandv
FROM _SP 2-2 & SP72-7 COMPACTION TEST PROCEDURE ASTM D-1557
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F.M. FOX 8§ ASSOCIATES, INC.
4788 INDEPENDENCE STREET
WHEAT RIOGE, COLORADO 80033
(303) 424-5578 — FMFOX

Consulting Engineers and Geologists

COMPACTION TEST RESULTS
MOISTURE - PERCENT OF DRY WEIGHT
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AMOUNT OF MATERIAL FINER THAN $200 SIEVE 15 to 30%
ATTERBERG LIMITS: LL 28 to 45 PL 17 to2s Pl 9 to 24
SWELL/CONSOLIDATION RESULTS:
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ORY DENSITY - POUNDS PER CUBIC FOOT

150

140

130

120

110

100

90

Consulting Engineers and Geologists

COMPACTION TEST RESULTS
MOISTURE - PERCENT OF DRY WEIGHT
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COMPACTION TEST PROCEDURE _ASTM D-1557
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COMPACTION TEST RESULTS
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F.M. FOX & ASSOCIATES. INC.
4765 INDEPENDENCE STREET
WHEAT RIOGE, COLORADO 80033
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SAMPLE DESCRIPTION Bag D CILAY. sandy
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COMPACTION TEST PROCEDURE _ASTM D-698
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-Cmnlling Engineers and Geologists —

GENERAL

This report presents the results of a subsoil investigation conducted at
the site of the Escalante Silver Mine/Tailing Dam located in portions of
Sections 2, 3 and 10 of Township 36 South, Range 17 West, Salt Lake P.M., Iron .
County, Utah. The purpose of this investigaiion is to provide subsoil
information pertinent to the proposed stage 2 and 3 expansions of the existing
tailing dam structure. This investigation was conducted to delineate the areas
near the existing dam which contain suitable material for use as fill in the
liner construction.

The information presented in this report is based upon the data collected
during this and previous field investigations conducted at the site. Factual
data generated during this investigation, including the results of the field
and laboratory investigations, are presented on Figures 1 through 14.

In conjunction with this investigation, tailing discharge samples were
collected and standpipe permeability tests conducted. Data generated from
this phase of the investigation will be used for future analyses and is not

presented as part of this report.

FIELD INVESTIGATION

The field investigation consisted of excavating 45 test pits across
various areas encompassing the existing tailing dam. Refer to Figure 1 for
test pit locations. Test pits were excavated using a backhoe. Each test pit
was lithologically logged and disturbed bulk bag samples collected. Test pits
. were excavated to a depth at which nonsuitable liner materials were en-
countered. A1l samples were field classified and packaged for shipment to our
Las Vegas Laboratory for subsequent testing.

£l
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The disturbed bulk bag samples collected during the field investigation
were carefully opened, catalogued and classified by the project engineer.
Inspection of the samples followed the procedures outlined in ASTM D-2488,
Standard Recommended Practice Description of Soils (Visual-Manual Procedure).
Representative samples from each soil group and/or test pit Qere chosen for
subsequent laboratory testing. Laboratory testing program consisted of
classification testing including Atterberg Limits and Gradational Analysis.
A1l laboratory tests were conducted in accordance with appropriate ASTM

procedures. Refer to Figures 3 through 14 for laboratory test results.

SUBSOIL CONDITIONS

Refer to the Logs of Tests Pits, Figure 2, for detailed lithological logs
of the subsoil conditions encountered in each test pit during the field
investigation. Generally, the subsoils encountered across the site consisted
of 6 to 10 inches of topsoil over a mixture of silty to clayey sands over a
mixture of silty to clayey sands and gravels. A portion of the silty to clayey
sands and gravels were cemented with calcium carbonate.

For the purpose of this investigation, we have further delineated subsoil
conditions in a more specific manner as outlined below. Refer to Figure 1 for

locations of the test pits and Figure 2 for lithological logs.

- feet of topsoil over 1.5 and 3.5 feet of clayey to silty sands over a mixture

Area One (Test Pits F1 through F3)

The subsoils encountered in area one consisted of approximately 0.5 to 0.8

of silty to clayey sands and gravels.
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Area Two (Test Pits F4 through F6)

Subsoils encountered in area two consisted of approximately 0.5 to 0.8

feet of topsoil over 1.5 to 3.0 feet of clayey to silty sand over a mixture of

silty to clayey sands and gravels.

Area Three (Test Pits F-7 through.F-12)

The subsoils encountered in area three consistep of approximately 0.5 to

0.8 feet of topsoil over 2 to 3 feet of clayey to silty sand over a mixture of

silty to clayey sands and gravels. However, test pit 7 encounte}ed 2 feet of
silty sand over the mixture of silty to clayey sands and gravels, which is not
suitable for liner material.

Area Four (Test Pits F-13 through F-16)

Subsoils encountered in area four consisted of approximately 0.5 to 0.8

feet of topsoil over 2.0 to 3.0 feet of clayey to silty sand over a mixture of

silty to clayey sands and gravels. However, test pit 15 encountered
approximately 2.0 feet of silty sand over the mixture of silty to clayey sands
and gravels, which is not suitable for liner material.

Area Five (Test Pits F-17 through F-20)

The subsoils encountered in area five consisted of approximately 0.5 to

0.8 feet of topsoil over 1.0 to 2.0 feet of clayey to silty sand over a mixture

of silty to clayey sands and gravels.

Area Six (Test Pits F-21 through F-26)

The soils encountered in area six consisted of approximately 0.3 to 0.8

feet of topsoil over 1.5 to 3.0 feet of clayey to silty sand over a mixture of

silty to clayey sands and gravels. However, test pit F-21 encountered

approximately 2.5 feet of silty sand over the mixture of silty to clayey sands

" and gravels, which is not suitable for liner material.

Area Seven (Test Pits F-27 through F-30)

The subsoils encountered in area seven were somewhat eratic, and were
a3
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‘ generally not acceptable for use as liner material. Test pits F-27 and F-28
encountered 1.0 to 2.5 feet of silty sand over a mixture of silty to clayey
sands and gravels. Test pits F-29 and F-30 encountered 1.0 feet of clay to
silty sand over a mixture of silty-to clayey sands and gravels.

Area Eight (Test Pits F-31 through F-35) .

The subsoils encountered in area eight are not suitable for use as liner
material. The soils exposed in each of the five test pits in this area
consisted of silty sands to the total depth explored, 3.0 feet.

Area Nine (Test Pits F-36 through F-39)

The subsoils encountered in area nine consisted of approximately 0.5 to

0.8 feet of topsoil over 2.5 to 4.0 feet of clayey to silty sand with traces of

Area Ten (Test Pits F-40 through F-45)

‘ Area ten can be divided into two minor areas. The first minor area
includes test pits F-40 through F-42, and the second test pits F-43 through F-
45. The subsoils encountered in test pits F-40 through F-42 consisted of
approximately 0.5 to 0.8 feet of topsoil over 1.5 to 2.0 feet of clayey to silty

sands over a mixture of silty to clayey sands and gravels. Test Pits F-43
through F-45 were excavated further up the draw and encountered 0.5 to 0.8 feet
of topsoil over 1.0 to 2.0 feet of silty sand over a mixture of silty to clayey ‘
sands and gravels. The soils in the area of test pits F-43 through F-45 are not

suitable for use as liner material.

DISCUSSION

Based upon the liner specifications and the results of our field and
laboratory investigations, we have outlined below the areas which are the most
‘ desireable sources for liner material. In addition, we have calculated the

minimum quantities of liner material which can be expected to be encountered in

-4-
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- each area.

Generally the upper clayey to silty sand fs suitable for use as liner
material; however, some reprocessing may be required. In addition, the 0.5 to
0.8 feet of topsoil will have to bg stripped from the surface and stockpiled for
later use. The areas where the silty sands were encountered will not be a :
suitable source for liner material. This includesﬂareas 7, 8, and the upper
portion of area 10.

It is recommended that areas 1 through 5, which are located across the
interior of the presently fenced impoundment, be the first areas overexcavated
for liner material. The calculated quantity of clayey to silty sand in these
areas is approximately 23,000 cubic yards. The next area which should be
overexcavated for fill material is area 6. Test pits F-21 through F-26 are
located in this area, and based upon the data generated from these test pits the
quantity of clayey to silty sand for liner fill is approximately 37,000 cubic

yards. Once the liner fill material has been removed from this area, area 9

-’-..gll‘l'

should then be overexcavated and the liner material in this area used. The
quantity of liner fill material calculated in this area is approximately 35,000
cubic yards. If additional liner material is still required, the lower portion
of area 10, and the area below the downstream toe of the existing embankment may
be overexcavated for liner fill material. Overexcavation in these areas should
yield an excess of 100,000 cubic yards of liner fill material.

If you have any questions regarding this matter or desire additional

consultation, do not hesitate to contact us.

1 M. FOX & ASSOCIATES, INC. Reviewed by:
3 /) 2. :%?a,,éEng? é?;lﬂu/léé? £!§;22>
1 Donafd L. Taylor, &r., PZE. Regan A. Heath, PE.

‘ Project Geotechnical Engineer Principal Geological Engineer
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4.0 LINER MATERIAL BORROW INVESTIGATION

4.1 INTRODUCTION

2

Excavation of liner material from previously located areas inside the tailings
impoundment fence and the west end of Borrow Area No. 2 during July and
August indicated that quantities were generally less than those predicted on the
basis of the April 1983 preliminary test pit program. The results of the pre-

liminary test pit program are reported in the Tender Documents for Construction

of Expansion Stages Il and |ll for the Escalante Silver Tailings Dam, dated May 11,

1983. The liner material deposits, which generally exist as thin valley-bottom
veneers, were found to be highly erratic vertically and horizontally. An exten-
sive backhoe test pit program was undertaken from September 6 to September 12,

1983 to confirm actual quantities in known borrow sources, and to locate addi-

tional sources of acceptable soil to make up the predicted shortfall.

4.2 PROCEDURE

The borrow investigation consisted of approximately 175 test pits which are
located on Figures 1 through 6 in Appendix E. Most of the test pits were exca-
vated with Ranchers' small, rubber-tired backhoe. When this machine became
unavailable, a Case 680G backhoe was hired to complete the test pit program.

Test Pits 83-68 to 83-81 were excavated with a Caterpillar D-9 bulldozer.

The soils encountered in the test pits were visually classified by the engineer
in the field. Visual and tactile clues were generally sufficient to determine whether
or not the soils met the liner material specifications of 25% or more minus #200 sieve
particles which must classify above the A-line on the Unified Soils Classification
System's plasticity chart. Occassionally, marginal soils were sampled and tested

in the field laboratory as back-up for visual classification.



4.3 RESULTS

The typical soil stratigraphy encountered consisted of 6§ inches to 12 inches
of topsoil (SM-ML) overlying 0 inches to 18 inches of liner types soil (SC-CL,
occasionally GC), underlain by unknown depths of silty sand or silty sand and
gravel with varying degrees of calcareous cementation (SM-GM). More detailed
stratigraphic data is shown on the test pit logs in Appendix

Liner material quantity estinat.&s for each of the investigated areas are
listed in Table 1. The F series test pits are from an earlier borrow investi-
gation described in the May 5, 1983 F. M. Fox & Associates, Inc. report entitled

Investigation for Limer Borrow Material, Escalante Silver Mine/Tailings Dam.

4-2
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Clayey Sand and Gravel: light brown
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Silty Sand, some Gravel: white
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Clayey Sand
Silty Sand: white
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Clayey Sand
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Silty Sand: light brown
Silty Sand and Gravel

Topsoil
Clayey Sand, some Gravel
Silty Sand and Gravel
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Clayey Sand
Silty Sand: white

Topsoil 3

Clayey Sand, some Gravel

Clayey Sand and Gravel, some Cobbles
Silty Sand and Gravel

Topsoil
Clayey Sand
Silty Sand

Gravelly Sand

Topsoil
Gravelly Sand

Topsoil
Clayey Sand
Clayey Sand and Gravel

Topsoil
Clayey Sand
Clayey Sand and Gravel, some Cobbles

Topsoil
Clayey Sand
Clayey Sand and Gravel

Topsoil
Clayey Sand
Clayey Sand and Gravel

Topsoil
Clayey Sand
Silty Sand and Gravel

\
Topsoil |
Clayey Sand |
Silty Sand

Topsoil
Silty Sand: white

Topsoil
Silty Sand: white
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This page is a reference page used to track documents internally for the Division of Oil, Gas and
Mining

Mine Permit Number M/),;) / @:[Sk/-/ ’ Mine Name E S o {(? /<{, /»,/ & s /‘T)y‘{, / 2P

Operator M eoclo y1srning Co  Date Sgpuary 2, 1992
TO 7 FROM i T

__CONFIDENTIAL _ BOND CLOSURE _ LARGE MAPS _ EXPANDABLE
_ MULTIPUL DOCUMENT TRACKING SHEET _ NEW APPROVED NOI
_AMENDMENT OTHER R, der

Description YEAR-Record Number

_ NOI _ Incoming _ Outgoing _ Internal _ Superceded

Roclama tion  Pia [a)

~__NOI _ Incoming _ Outgoing _ Internal __ Superceded
__NOI _ Incoming _ Outgoing _ Internal _ Superceded
NOI  Incoming _ Outgoing _ Internal __ Superceded

__TEXT/81/2X 11 MAP PAGES _ 11 X 17MAPS _ LARGE MAP

COMMENTS:

cL




